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There are many things we could do to keep ourselves 
going: as the oil wells run dry. We have to keep our 
wits about us, though. We have to co-operate the 
whole world over and we have to work hard and fast.

—Isaac Asimov, 1982
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Preface

Materials are fundamental for us humans. Their importance is such 
that key stages of our civilization have been named after them, 
each new stage being brought about by a new material that 
revolutionized existing technologies. Early humans made most 
of their tools from flint during the Stone Age. The next stages of 
civilization, from the Copper Age, to the Bronze Age, to the Iron Age, 
represented a succession of stronger and stronger alloys that led 
to better tools. More recently, silicon permitted the extraordinary 
development of modern electronics that profoundly transformed 
the way we live and communicate. Arguably, the twentieth century 
was therefore the Age of Silicon, but we must not overlook the 
myriad of other modern materials that also helped revolutionize 
our lives. For example, carbon-fiber composites that are light and 
strong enabled us to fly affordably, and ceramics and metals that are 
biocompatible allowed us to rebuild ourselves.
	 With the turn of the century, there are difficult challenges 
ahead. According to current projections, the world population 
will reach eight billion by 2030 and will likely reach nine billion 
by 2050. Such a dramatic increase in population will lead, among 
other things, to a huge increase in energy demand worldwide. 
Meeting this ever-increasing demand represents without doubt 
one of the main challenges of the twenty-first century and will 
become more and more critical as the fossil fuels on which we rely 
to generate most of our energy start to run out. It is therefore vital 
to search for alternative energy sources that are renewable and to 
find new ways of using energy more efficiently. Any of such new 
technologies will most likely rely on new materials with outstanding 
properties, and so the twenty-first century will be perhaps eventually 
known as the Age of Materials for Energy.
	 In this context, the purpose of this book is to give a unified and 
comprehensive presentation of the materials that may underpin 
this so-needed energy revolution. After a general introduction 



xxiv

(Chapter 1), the book is divided into three blocks that describe 
materials for energy conversion (Chapters 2–6), energy storage 
(Chapters 7–10), and energy transmission and consumption 
(Chapters 11–13). Each chapter is self-contained and includes 
both fundamentals and latest research results. The book should 
therefore prove useful for undergraduate and graduate students and 
researchers working on sustainable energies.
	 This book would not have happened if it were not for the 
extraordinary work of all contributing authors, the thorough 
revision from a selected group of reviewers, and the continuous 
support from the whole team at Pan Stanford.
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